PAT-NO: 



JP406206734A 



DOCUMENT-IDENTIFIER: 



JP 06206734 A 



/ 



TITLE: 



PRODUCTION OF OPTICAL FIBER AND APPARATUS FOR PRODUCING 
OPTICAL FIBER 



PUBN-DATE: 



July 26, 1994 



INVENTOR- IN FORMAT I ON : 
NAME 

KOBAYASHI, KOHEI 
OKUNO, KAORU 
MATSUDA, HIROO 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 
SUMITOMO ELECTRIC IND LTD N/A 

APPL-NO: JP05001663 
APPL-DATE: January 8, 1993 



INT-CL (IPC): C03B037/027, G02B006/00 
US-CL-CURRENT: 65/435 



ABSTRACT: 
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the time necessary for increasing the drawing speed. 

CONSTITUTION: An optical fiber preform 11 is heated and melted in a drawing 
furnace 12 having a heater, a coating layer is applied to the surface of the 
drawn optical fiber 13 and the fiber is wound. The optical fiber production 
apparatus having the above function is provided with a 1st outer diameter gauge 
14 to measure the outer diameter of the drawn optical fiber 11 and control the 
drawing speed according to the measured diameter and with a 2nd outer diameter 
gauge 21 placed upstream of the 1st gauge and measuring the outer diameter of 
the drawn optical fiber before the drawing speed of the optical fiber 13 
reaches a prescribed drawing speed (≥ lOOm/min) . 
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(57)Abstract: 

PURPOSE: To provide a process and apparatus for the 
production of an optical fiber capable of facilitating the 
control of fiber diameter and drawing speed in the 
drawing of a large-sized optical fiber preform and 
remarkably shortening the time necessary for increasing 
the drawing speed. 

CONSTITUTION: An optical fiber preform 1 1 is heated 
and melted in a drawing furnace 12 having a heater, a 
coating layer is applied to the surface of the drawn 
optical fiber 13 and the fiber is wound. The optical fiber 
production apparatus having the above function is 
provided with a 1st outer diameter gauge 14 to measure 
the outer diameter of the drawn optical fiber 1 1 and 
control the drawing speed according to the measured 
diameter and with a 2nd outer diameter gauge 21 placed upstream of the 1st gauge and 
measuring the outer diameter of the drawn optical fiber before the drawing speed of the 
optical fiber 13 reaches a prescribed drawing speed (>100m/min). 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the optical fiber characterized by to switch an optical fiber outer 
diameter to the narrow measuring instrument of a measurement visual field, and to measure it when it is 
the manufacture approach of the optical fiber which carries out heating fusion and carries out wire 
drawing of the optical fiber preform in a wire-drawing furnace, an optical fiber outer diameter measures 
with the large measuring instrument of a visual field at the time of the linear-velocity rise at the time of 
the interference from the wire-drawing furnace of the optical fiber of a measurement visual field 
between a wire-drawing furnace and the outer-diameter measuring instrument for wire diameter control 
and it considers as the drawing linear velocity of a stationary. 

[Claim 2] It sets to claim 1 and the drawing linear velocity of a stationary is 100 m/min. The 
manufacture approach of the optical fiber characterized by being the above predetermined rate. 
[Claim 3] In the manufacturing installation of the optical fiber rolled round after carrying out heating 
fusion of the optical fiber preform, drawing a line in the wire-drawing furnace which has a heating 
heater and giving an enveloping layer subsequently to the front face of an optical fiber To the upstream 
of the first outer-diameter measuring instrument which controls a wire-drawing rate corresponding to the 
diameter of measurement while measuring the outer diameter of a wire-drawing optical fiber The 
manufacturing installation of the optical fiber characterized by arranging the second outer-diameter 
measuring instrument which measures the outer diameter of a wire-drawing optical fiber until wire 
drawing of an optical fiber reaches a predetermined wire-drawing rate. 

[Claim 4] The manufacturing installation of the optical fiber with which the second measurement visual 
field and accuracy of measurement of an outer-diameter measuring instrument are characterized by 
measuring range being wider than the first measurement visual field and accuracy of measurement of an 
outer-diameter measuring instrument in claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention draws a line in a large-sized optical fiber preform, it relates 
to the manufacture approach of the optical fiber which can make easy wire diameter control and linear 
velocity control, and can shorten the linear velocity rise time sharply, and the manufacturing installation 
of an optical fiber. 
[0002] 

[Description of the Prior Art] After covering by drawing a line in an optical fiber strand from an optical 
fiber preform using an optical fiber manufacturing installation for generally manufacturing an optical 
fiber, the test of tensile strength is carried out and it is rolling round with the reel. 
[0003] The manufacturing installation of the common optical fiber to drawing 2 is shown. As shown in 
this drawing, the optical fiber manufacturing installation 10 The wire-drawing furnace 12 which draws a 
line in an optical fiber preform 11, and the outer-diameter measuring instrument 14 which measures the 
outer diameter of the optical fiber 13 on which a line was drawn, The first covering section 15 which 
consists of die 15a and curing oven 15b which give first covering to the periphery of an optical fiber 13, 
The second covering section 16 which consists of die 16a and curing oven 16b which give second 
covering, the screening section 7 which gives fixed tension to an optical fiber 13 and tests tensile 
strength, and the reel 18 which rolls round an optical fiber 13 are provided. 
[0004] 

[Problem(s) to be Solved by the Invention] An optical fiber is manufactured controlling [ heat an optical 

fiber preform, carry out spinning, take over the glass outer diameter of the obtained optical fiber strand 

so that an optical fiber strand may become a fixed glass outer diameter with an outer-diameter 

measuring instrument, and ] the wire-drawing rate of a capstan. However, in carrying out high-speed 

wire drawing of a large-sized base material, there are the following problems. 

[0005] A) the outer-diameter measuring instrument 14 for wire-size control - directly under 

[ conventional / wire-drawing furnace ] - 1-2 - it lowers downward about m, and unless it carries out 

high-speed wire drawing, wire-size control cannot be carried out in the precision of 125**0.3 

micrometers or less. 

B) the outer-diameter measuring instrument 14 for wire-size control - directly under [ conventional / 
wire-drawing furnace ] - 1-2 - since it lowered downward about m, below by linear- velocity 100 
m/min., the amount of line deflections a lifting, consequently near the inlet port of the outer-diameter 
measuring instrument 14 is set to **10mm by the optical fiber in a line deflection, wire-size control and 
linear velocity control become difficult, and there are troubles, like as a result, a linear velocity rise takes 
time amount. 

[0006] Even if this invention faces a large-sized optical fiber preform drawing a line in view of the 
above-mentioned problem, it makes easy wire-size control and linear velocity control, and aims at the 
manufacture approach of the optical fiber which can shorten the linear velocity rise time sharply, and the 
manufacturing installation of an optical fiber. 
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[0007] 

[Means for Solving the Problem] The manufacture approach of the optical fiber concerning this 
invention which attains said purpose Are the manufacture approach of the optical fiber which carries out 
heating fusion and carries out wire drawing of the optical fiber preform in a wire-drawing furnace, and it 
sets between a wire-drawing furnace and the outer-diameter measuring instrument for wire diameter 
control. When an optical fiber outer diameter is measured with a large measuring instrument at the time 
of the linear velocity rise of the interference from the wire-drawing furnace of the optical fiber of a 
measurement visual field etc. and is made into the drawing linear velocity of a stationary, it is 
characterized by switching an optical fiber outer diameter to the narrow measuring instrument of a 
measurement visual field, and measuring it. 

[0008] Moreover, the manufacturing installation of the optical fiber concerning one this invention In the 
manufacturing installation of the optical fiber rolled round after carrying out heating fusion of the 
optical fiber preform, drawing a line in the wire-drawing furnace which has a heating heater and giving 
an enveloping layer subsequently to the front face of an optical fiber While measuring the outer diameter 
of a wire-drawing optical fiber, it is characterized by arranging the second outer-diameter measuring 
instrument which measures the outer diameter of a wire-drawing optical fiber until wire drawing of an 
optical fiber reaches a predetermined wire-drawing rate in the upstream of the first outer-diameter 
measuring instrument which controls a wire-drawing rate corresponding to the diameter of 
measurement. 
[0009] 

[Example] Hereafter, one suitable example concerning this invention is explained with reference to a 
drawing. Drawing 1 is the schematic diagram of the optical fiber manufacturing installation concerning 
this example. 

[0010] As shown in this drawing, the optical fiber manufacturing installation 20 The wire-drawing 
furnace 12 which draws a line in an optical fiber preform 11, and the first outer-diameter measuring 
instrument 14 which measures the outer diameter of the optical fiber 13 on which a line was drawn, The 
first covering section 15 which consists of die 15a and curing oven 15b which give first covering to the 
periphery of an optical fiber 13, The second covering section 16 which consists of die 16a and curing 
oven 16b which give second covering, the screening section 17 which gives fixed tension to an optical 
fiber 13 and tests tensile strength, and the reel 18 which rolls round an optical fiber 13 are provided. 
[001 1] In this example, the second outer-diameter measuring instrument 21 for measuring the outer 
diameter of the wire-drawing optical fiber 13 which can be set by the tim^ti^^ay^gjate of an optical 
fiber reaches a predetermined rate is_^ the first same outer-diameter measuring 

instrument 14 as the former which measures the outer diameter of the wire-drawing optical fiber 1.3 near 
the interference of the optical fiber 13 of the wire-drawing furnace 12. 

[0012] The outer-diameter measuring instrument 14 of the above first is the same as usual, and is always 
supervising the outer diameter of the wire-drawing optical fiber of a steady state with which the drawing 
rate became predetermined linear velocity, and he is trying to control a wire-drawing rate corresponding 
to the measurement outer diameter. Generally the measurement visual field of this first outer-diameter 
measuring instrument 14 is as narrow as 1x2 (mm) or 2x2 (mm), and that accuracy of measurement uses 
**0.3 micrometers and a highly precise thing. 

[0013] Moreover, the second outer-diameter measuring instrument 21 measures the outer diameter of the 
wire-drawing first stage until linear velocity turns into predetermined linear velocity from the time of 
optical fiber wire-drawing interference, the measurement visual field of this second outer-diameter 
measuring instrument 21 is as large as 5x30 (mm) or 12x12 (mm), and that accuracy of measurement 
uses **5 micrometers and the thing of comparatively low precision. 

[0014] Next, an example of manufacture of the optical fiber using a large-sized optical fiber preform is 
explained. The large-sized optical fiber preform 1 1 is installed in the wire-drawing furnace 12, heating 
fusion is carried out, linear velocity is raised to ****, and drawing is started. For outer-diameter 
measurement of an optical fiber 13, it measures using the second outer-diameter measuring instrument 
21 at the time of this linear velocity rise. And when it becomes predetermined linear velocity (linear 
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velocity is 100 m/min above), it is measured as usual using the first outer-diameter measuring 
instrument 21. 

[0015] Thus, by using the separate outer-diameter measuring instrument with which a measurement 
visual field differs from the accuracy of measurement respectively at the time of the first linear velocity 
rise in the wire-drawing head, and stationary wire drawing, even if there is a line deflection (**4mm) of 
the optical fiber at the time of the low linear velocity at the time of a linear velocity rise, outer-diameter 
measurement can be carried out with a large visual field, and linear velocity control can be performed. 
As a result, linear velocity time amount was able to be shortened sharply. 

[0016] that is, it is shown in conventional drawing 2 - as ~ directly under [ wire-drawing furnace ] -- 1- 
2 -- in the former lowered downward about m, the amount of line deflections was set to **10mm near 
the inlet port of the first outer-diameter measuring instrument 14, wire-size control and linear velocity 
control were very difficult, the linear velocity rise time had started sharply, but this problem was solved 
by using two kinds of outer-diameter measuring instruments like this approach. In the case of this 
example, what had taken about about 2 hours for as a result becoming the linear velocity (100 m/min) of 
a steady state by the former was able to aim at compaction of about 30 minutes and the time amount of 
about 1/4. 

[0017] Furthermore, what was carrying out wire drawing of the optical fiber of use impossible also for 
about 2 hours conventionally can be managed with drawing for 30 minutes, and the rate's of an optical 
fiber preform of a deployment improves. 
[0018] 

[Effect of the Invention] As explained with the example above, according to this invention, even if it 
uses a large-sized optical fiber preform, the wire-size control and linear velocity control at the time of 
interference can become easy, the time of the linear velocity rise to stationary linear velocity can be 
shortened sharply, and the loss of time amount and the loss of an optical fiber preform can be made into 
the minimum. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the optical fiber manufacturing installation concerning this 
example. 

[Drawing 2] It is the schematic diagram of the optical fiber manufacturing installation concerning the 
conventional technique. 
[Description of Notations] 

1 1 Optical Fiber Preform 

12 Wire-Drawing Furnace 

13 Optical Fiber 

14 First Outer-Diameter Measuring Instrument 

15 First Covering Section 

16 Second Covering Section 

17 Screening Section 

18 Reel 

21 Second Outer-Diameter Measuring Instrument 
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